The effect of corticosteroids and cytotoxic chemotherapeutic agents on the excretion of Bence Jones protein was determined for periods of 1 -62 mo in 29 patients with multiple myeloma and Bence Jones proteinuria. The amount of protein present in 24-h urine specimens collected before treatment and at frequent intervals during monthly treatment cycles was determined. Striking variations occurred in the amount of Bence Jones protein excretion; these changes were especially evident when 75 mg of prednisone were given daily for 7 days as part of a monthly chemotherapeutic regimen. Within the 7-day period seven patients showed essentially no decrease (<25%), whereas 13 and 9 patients had a moderate decrease (25-75%) or a marked decrease (>75%), respectively, in Bence Jones proteinuria as compared to pre-treatment values. The decrease in excretion of Bence Jones protein during this period was attributed mainly to corticosteroid therapy because of the transient nature of the response in most patients and the lack of such response in three patients when the hormone was omitted. Biosynthetic studies were performed to determine in vitro the effect of corticosteroids on Bence Jones protein synthesis. Plasma cells obtained from the bone marrow of 13 patients were incubated in a growth medium containing 14 Clabeled lysine and isoleucine and prednisone in concentrations up to 240 µg/ml, and the amount of Bence Jones […]
INTRODUCTION
The administration of corticosteroids to man results in profound alterations of the cellular and humoral immune system (reviewed in Ref. 1) . Cytokinetic and pharmacokinetic studies have provided information on the mechanism of action of glucocorticoid hormones, especially in regard to their role in stabilization of lysosomal membranes and their effect on the distribution and function of thymus-derived (T) lymphocytes (2) (3) (4) . Corticosteroids also influence the capability of bone marrow-derived (B) lymphocytes to synthesize immunoglobulin. The marked decrease in serum concentration of IgG and, to a lesser extent, IgA that results from methylprednisolone administration has been attributed to accelerated catabolism and to suppression of ongoing antibody synthesis (5, 6) ; however, the mechanism by which corticosteroids suppress immunoglobulin synthesis is not known (7) .
Previously, we reported that the intermittent administration of corticosteroids as part of a therapeutic regimen for a patient with multiple myeloma (a B cell neoplasm) resulted in an immediate and marked reduction in Bence Jones proteinuria and, concomitantly, in the excretion of a low molecular weight protein related to the carboxyl-terminal half (constant region) of the Bence Jones protein polypep-
The Journal of Clinical Investigation Volume 61 January 1978 *97-108 tide chain (8) . This phenomenon was observed in several additional patients, but other types of responses were noted among patients treated in similar fashion. We now report the results of analyses of urine protein excretion before treatment and at daily intervals during treatment in 29 patients with multiple myeloma and Bence Jones proteinuria. These data and those obtained from biosynthetic studies in 13 of our patients have provided evidence that the corticosteroid-associated decrease in Bence Jones protein excretion occurring in certain patients may result from a corticosteroid-induced suppression of Bence Jones protein synthesis.
METHODS Clinical data. 29 of our patients with multiple myeloma and Bence Jones proteinuria were included in this study ( Table I ). The diagnosis of multiple myeloma was established by appropriate clinical and laboratory criteria (9) . Identification of myeloma proteins and Bence Jones proteins in serum and urine specimens was established by immunoelectrophoretic analyses employing monospecific antisera to immunoglobulins G, A, M, D, and E and to K and X Bence Jones proteins (10) . Subclassification of K Bence Jones proteins as KI, KII, KIII, or KIV and of X Bence Jones proteins as XI, XII/XIII, or XIV was determined by immunodiffusion analyses with antisera of known specificity (11, 12) . 1 The protein concentration of urine specimens was measured by a sulfosalicylic acid turbidity method (8) and that of serum specimens by refractometry. The amount of Bence Jones protein relative to other urinary proteins and the concentration of serum myeloma protein were determined by cellulose acetate electrophoresis and densitometry (10) .
Treatment protocols. The chemotherapeutic regimens employed in our patients were part of a Southeastern Cancer Study Group randomized Phase III treatment protocol (No. 343) for multiple myeloma. This protocol was designed to compare the effects of intermittent chemotherapy with the alkylating agent melphalan given in a dose of 8 mg/M2 orally for 4 consecutive days at 28-day intervals vs. the alkylating agent cyclophosphamide (Cytoxan, Mead Johnson Laboratories, Evansville, Ind.) plus the nitrosourea compound 1,3-bis(2-chloroethyl)l-nitrosourea (BCNU)2 given intravenously every 28 days in doses of 400 mg/M2 and 75 mg/M2, respectively. Both regimens included the administration of the corticosteroid prednisone given in a single dose of 75 mg for 7 consecutive days with each 28-day treatment cycle.
Specimen collections. A 24-h urine sample was obtained from each patient before treatment and then daily for at least the first 7-14 days of the first treatment cycle. Inasmuch as all of the patients were hospitalized during the initial course oftherapy, daily 24-h urine samples could be readily collected. Post-treatment 24-h urine samples were also obtained weekly from most of the non-hospitalized patients. All specimens were collected without preservative and were maintained [16] [17] [18] h. After incubation, the viability of the cells was determined by their ability to exclude trypan blue dye. The culture fluids were first harvested by centrifugation at 230 g for 10 min at 20°C and then dialyzed extensively against 0.15 M NaCl at 4°C to remove unincorporated "IC-labeled amino acids. Samples in Insta-Gel (Packard Instrument Co., Inc., Downers Grove, Ill.) were assayed for radioactivity in a Packard Tri-Carb liquid scintillation spectrometer. The molecular and electrophoretic profile of newly-synthesized protein, i.e., "4C-labeled protein, in the extracellular culture fluid was compared to that of the patient's isolated Bence Jones protein and myeloma protein by gel filtration analyses utilizing P-100 polyacrylamide columns (Bio-Rad Laboratories, Richmond, Calif.) or Ultrogel AcA34 or AcA54 5% polyacrylamide-4% agarose columns (LKB Instruments, Inc., Rockville, Md.) and by cellulose acetate or agarose gel electrophoresis under conditions previously described (8, 13) . The amount of 14C-labeled Bence Jones protein contained in each culture fluid was determined by immunoprecipitation.
To achieve maximum precipitation of "4C-labeled Bence Jones protein, we first determined the amount of unlabeled homologous Bence Jones protein needed as carrier to reach the equivalence point of each homologous anti-Bence Jones protein antiserum. The calculated amount of homologous unlabeled Bence Jones protein and an aliquot of culture fluid sufficient to yield -5,000 cpm were added to 1 ml of antiserum, the mixture was incubated first at 37°C for 1 h then at 4°C for an additional 16 h, and the amount of precipitated 4C-labeled protein was determined.
RESULTS
Urine specimens were obtained for protein analyses before treatment and at regular intervals for periods of 1-62 mo from each of our 29 patients who had multiple myeloma and Bence Jones proteinuria. 24-h urine collections were obtained throughout each treatment cycle in the majority of patients, and in patients WMS, HUS, MAY, and LEV continuous daily urine collections were obtained for periods of 11, 19, 22, and 30 mo, respectively. These analyses revealed remarkable quantitative changes in Bence Jones proteinuria which, in most cases, were particularly evident after specific forms of therapy. Such changes are illustrated graphically in Fig. 1 which plots, over 11 mo ofthe 22-mo period of observation, the total urinary protein excreted daily by patient MAY, a 55-yr-old male with multiple myeloma and Bence Jones proteinuria. During the time in which these determinations were made, marked fluctuations in urinary protein excretion occurred. In general, certain day-to-day fluctuations resulted from incomplete 24-h urine collections, whereas sustained changes in proteinuria could be related directly to progression or remission of disease. With the exception of the second treatment cycle, a marked decrease in proteinuria occurred after initiation of therapy. When prednisone was given for 7 days with each treatment cycle, a more immediate reduction in proteinuria occurred than when the cytotoxic drugs were used alone. The decrease in proteinuria began during the period of corticosteroid therapy, but when prednisone was omitted (because of gastric hemorrhage and duodenal ulcer) the decrease occurred -1 wk after treatment had been completed. The reduction in proteinuria associated with cytotoxic chemotherapy was transient, and within 2 wk the urinary protein excretion increased progressively. Because of chemotherapy-induced pancytopenia, treatment ordinarily scheduled at 28-day intervals was deferred, and the resulting increase in proteinuria was associated with other manifestations of disease activity. A marked decrease in urine protein excretion from 18.5 to 9.0 g/24 h occurred during a 3-wk period oftime when the patient was hospitalized for an antrectomy and vagotomy. During this period no cytotoxic chemotherapy or corticosteroids were given; however, the patient received 1,000 ml of packed erythrocytes before surgery and 750 ml after surgery. The decrease in proteinuria occurring at this time as well as the decrease associated with chemotherapy was characterized by a reduction in Bence Jones protein excretion. The transient increase in proteinuria which occurred within the first 2-5 days of some chemotherapy cycles represented an increased excretion of albumin and other serum proteins including the IgG myeloma protein.
Initial effects of chemotherapy on Bence Jones proteinuria. When daily urinary protein excretion was measured in our other patients with multiple myelomra and Bence Jones proteinuria, different pat- The amount of daily 24-h urinary protein excreted during an 11-mo period is presented graphically. The treatment schedules are indicated as follows: solid bar, prednisone, 75 mg, given orally for 7 consecutive days; arrow, BCNU, 75 mg/M2, and cyclophosphamide (CTX), 400 mg/M2, given i.v.
terns of response were noted after chemotherapy was initiated. These differences were apparent within the first 3-10 days after treatment was begun and were especially evident when corticosteroids were given. In general, three patterns of response were observed during the 7-day period of corticosteroid administration. The types of response, shown graphically for three patients in Fig. 2 , included not any or only a minimal (<25%), a moderate (25-75%), or a marked decrease (>75%) in Bence Jones proteinuria as compared with pre-treatment values. The cellulose acetate electropherograms of urine specimens obtained from patients HUD, LEV, and KIN on days 0, 3, and 7 of the treatment cycle indicate that Bence Jones protein excretion decreased considerably in patient HUD, to a lesser extent in patient LEV, and not at all in patient KIN. Each type of response was characteristic for the individual patient, and similar patterns were observed during subsequent treatment cycles. These responses occurred only when corticosteroids were given in association with the cytotoxic drugs and could not be related either to the type of cytotoxic agent(s), to the antigenic type or subtype of Bence Jones protein, or to the extent of disease. The fact that corticos-teroids were primarily responsible for the prompt decrease in Bence Jones proteinuria was evidenced by the absence ofthis effect when corticosteroids were omitted entirely from the treatment regimen ( Fig. 1 and Ref. 8 , c.f. also Fig. 7 ). The decrease in Bence Jones proteinuria during the 7-day period of prednisone treatment was marked in 9 of our 29 patients, moderate in 13, and minimal or absent in 7 (Table II) . Effect of corticosteroids on excretion of Bence Jones protein. The extent of decrease in Bence Jones proteinuria was also dependent on the dose of corticosteroids. As shown in Fig. 3 , the decrease in proteinuria in patient CLE was similar when either 75 or 150 mg of prednisone was given for 7 days, but little effect was evident when a 40-mg daily dose was given for the same length of time. Only limited data were available on the effect of prednisone given in a dose of 75 mg daily for periods less than or exceeding 7 days; in two patients a marked decrease in proteinuria occurred after 3 days of treatment, and in two others no further decrease occurred despite continued administra-tion of 75 mg of the drug daily for up to 28 days. In some patients it was necessary to administer corticosteroids parenterally; several different agents were employed including dexamethasone given i.m. and methylprednisolone given i.v. The magnitude of response in an individual patient was similar when these agents were used in doses comparable to the orally administered prednisone. Effects of chemotherapy on urinary protein excretion in three patients with multiple myeloma and Bence Jones proteinuria. The amount of daily 24-h urinary protein excreted during a 10-day period after initiation of chemotherapy is presented graphically. The treatment schedules were as indicated in Fig. 1 . In addition, the hatched bars indicate melphalan, 8 mg/M2, given orally for 4 consecutive days. The analyses by cellulose acetate electrophoresis of urine specimens obtained on days 0, 3, and 7 are indicated for each patient. BJP, Bence Jones protein; ALB, albumin.
Effect of corticosteroids on synthesis of
the patients in this series led us to perform biosynthetic studies to determine in vitro the effect of prednisone on Bence Jones protein synthesis. Approximately 1 x 106 plasma cells obtained by bone marrow aspiration from patient HUD were incubated at 37°C
with prednisone in concentrations of 15-240 gg/ml in a growth medium containing 14C-labeled lysine and isoleucine. After 18 h at least 85% of the cells in the untreated and prednisone-treated cultures were viable as determined by their capability to exclude trypan blue dye. Differences in the amount of 14C-labeled protein were apparent only in cultures which contained >60 ,ug/ml of prednisone. The amount of labeled protein decreased progressively in cultures incubated with 60, 120, and 240 ug/ml of prednisone and represented 85, 48, and 40%, respectively, of the proteinprecipitable radioactivity in the cultures incubated without prednisone. Gel filtration analysis of each extracellular culture fluid revealed that -80% of the labeled protein eluted from the column corresponded to the position of the unlabeled Bence Jones protein of patient HUD. Further, the electrophoretic mobility and immunochemical properties of this "4C-labeled protein corresponded to those of Bence Jones protein from patient HUD. The marked decrease in newlysynthesized Bence Jones protein by tumor cells incubated in the presence of prednisone was similar to that observed in vivo when patient HUD was given this agent therapeutically (see Fig. 2 ). The analyses by gel filtration of culture fluids from patient COL are shown in Fig. 4 . The molecular profile of "4C-labeled protein in the control and in the prednisone-treated (60 and 120 ,ug/ml) cultures was similar with the major and minor peaks of radioactivity corresponding to those of the dimeric and monomeric forms, respectively, of Bence Jones protein from patient COL. In culture fluids which contained 60 and 120 ,ug/ml ofprednisone, the amount of labeled Bence Jones protein was -40 and -65%, respectively, less than that of the untreated control as determined immunochemically. Gel filtration and electrophoretic analyses of extracellular culture fluids plus carrier (unlabeled) Bence Jones proteins and, where present, myeloma proteins from other patients revealed a similarity between the elution profile and electrophoretic properties of newly-synthesized protein(s) and the myeloma protein and (or) Bence Jones protein. In those patients whose serum contained either an IgG or IgA myeloma protein, -25-50% of the labeled protein represented myeloma protein and -50% represented Bence Jones protein. In such patients, the effect of prednisone on Bence Jones protein synthesis was comparable to that on myeloma protein synthesis.
The effect of prednisone on Bence Jones protein Corticosteroid-Associated Effects on Bence Jones Protein synthesis in vitro was studied in a total of 13 patients utilizing bone marrow-derived plasma cells obtained just before the initial course of chemotherapy. Differences in the amount of newly-synthesized ("4Clabeled) protein in extracellular fluids were not related to cell viability, but rather to the number of plasma cells cultured. As determined by radioimmunoprecipitation, the amount of "4C-labeled Bence Jones protein secreted into the medium by tumor cells incubated in the presence of prednisone was compared to that secreted in cultures lacking prednisone. In general, the maximum decrease in labeled protein occurred in cultures containing prednisone at a concentration of 120 ,ug/ml. The percent decrease in Bence Jones proteinuria after 7 days of prednisone treatment was comparable to the decrease in newly-synthesized Bence Jones protein (Table III) . For example, patients BIV and KIN had little or no decrease whereas patients BUR, HUD, and CLE had a marked decrease in Bence Jones proteinuria; these differences observed in vivo were also apparent in the in vitro biosynthetic studies. The availability of an established X Bence Jones protein-synthesizing plasma cell tumor line from patient KIR (14) provided an additional opportunity to study the effect of prednisone on Bence Jones protein synthesis in vitro. Incubation of 1, 2, and 3 x 107 plasma cells from patient KIR with prednisone (120 ,ug/ml) resulted in a 50, 50, and 48% decrease, respectively, in newly-synthesized Bence Jones protein; prednisone therapy in this patient was associated with a 76% decrease in Bence Jones proteinuria (Table II) .
Delayed effects of chemotherapy on Bence Jones proteinuria. Measurement of daily urinary protein excretion after the 7-day period of corticosteroid therapy also revealed different individual patterns of response. As shown in Fig. 5 , one pattern of response was characterized by an immediate and sustained decrease (>28 days) in Bence Jones proteinuria in patients BUR (K-type) who received melphalan and PAT (K-type) who received cyclophosphamide plus BCNU in addition to prednisone. In contrast, the decrease in proteinuria in patients WMS (K-type) and CLE (A-type) was transient and by 28 days had almost reached pre-treatment levels. After a second course of chemotherapy, the urinary protein excretion in patients BUR and PAT remained at low levels, whereas the response in patients WMS and CLE was again transient. Concordance between the serum and urinary concentrations of Bence Jones protein was also noted. Bence Jones proteins were no longer detectable by immunoelectrophoretic analyses of serum specimens obtained from patients WMS and CLE after 7 days of prednisone therapy; however, the post-treatment increase in Bence Jones proteinuria was associated with the reappearance of Bence Jones proteinemia. In 23 patients in whom urine collections were obtained throughout a 28-day treatment cycle, 10 had an immediate and sustained decrease, and 13 had an immediate but transient decrease in Bence Jones proteinuria (see Table II ). Again no correlation was evident between the pattern of response and the cytotoxic agent(s) given or the type or subtype of Bence Jones protein.
Formation of Bence Jones-related protein associated with corticosteroid therapy. We have found that urine specimens from a patient who had a marked decrease in Bence Jones proteinuria associated with corticosteroid therapy also contained a low molecular weight protein related to the Bence Jones protein. This protein was designated CL* because of its structural and antigenic correspondence to the carboxyl- Effect ofprednisone dosage on urinary protein excretion in patient CLE with multiple myeloma and Bence Jones proteinuria. The amount of daily 24-h urinary protein excreted over three 28-day treatment cycles is presented graphically. The daily mg dose of prednisone given for 7 days with the first, second, and third treatment cycles is indicated as 75, 150, and 40, respectively. The treatment schedules for the cytotoxic agents were as indicated in Fig. 1. BJP (Table II) ponent located cathodal to the intact Bence Jones protein. This component was detected by immunoelectrophoretic analysis 5 days after treatment was initiated (Fig. 6B) ; it increased in concentration by day 7, and could not be detected 24 h after the course of prednisone was completed. Immunochemical analyses revealed that the component lacked antigenic determinants located on the amino-terminal portion or variant (VL) region of K Bence Jones protein from patient EDW, but shared antigenic determinants with heterologous K Bence Jones proteins. This CL* component was isolated from a urine specimen and the sequence of the first 11 amino acid residues was Val-Ala-Ala-Pro-Ser-Val-Phe-Ile-Phe-Pro-Pro. By homology with the sequence of K light chains ( Graph of the amount of protein excreted daily over two treatment cycles which, as indicated by the arrows, included BCNU and CTX, and by the solid bar, prednisone, given according to the treatment schedules indicated in Fig. 1 . Also illustrated is the cellulose acetate electropherogram of selected urine specimens obtained over the two treatment cycles. Before analysis, the specimens were dialyzed, lyophilized, and reconstituted with water to a concentration of 20 mg/ml. The positions of albumin (ALB), the Bence Jones protein (BJP), and the treatmentinduced constant-half-related component (CL*) are as indicated. The band located just cathodal to the Bence Jones protein in the specimens from day 1, 7, and 35 represents denatured protein at the site of sample application. The open circles on the graph signify those specimens in which the CL* component was detected immunochemically.
The amino-terminus of CL* from patient EDW differed from those of CL* from patients WMS and OAK which corresponded to positions 92 and 97/106, respectively, of the K light polypeptide chain (8) .4 The CL* components failed to precipitate when heated to 1000C and thus lacked the characteristic thermal properties of Bence Jones proteins. The Inv antigenicities of CL* from patients WMS and OAK were 16to 32-fold less than that expressed by the intact Bence Jones proteins from patients WMS and OAK.5
Corticosteroid-induced proteinuria. 26 of the 29 patients had some decrease in urinary protein excretion during the 7-day period of corticosteroid administration. One such responsive patient, HUS, was unique in that a marked but transient increase in proteinuria occurred within 24-48 h after prednisone 4 CL* from patient OAK consisted of two components of approximately equal concentration; the amino-terminus of components one and two corresponded to positions 97 and 106, respectively. The sequence analyses were performed by Dr. J. Donald Capra, University of Texas Southwestern Medical School, Dallas, Texas.
s The Inv antigenicities were determined by Dr. Arthur G. Steinberg, Case Western Reserve University, Cleveland, Ohio. was discontinued (Fig. 7) . Before treatment, -70% of the urinary protein consisted of Bence Jones protein, the remainder being albumin and trace amounts of other serum proteins. A marked decrease in Bence Jones proteinuria occurred during the first 7 days of two successive 28-day treatment cycles (cycles A and B). The transient increase in proteinuria from 4 to in cycle A and from 3 to 20 g in cycle B represented an increase not only in Bence Jones protein but in albumin and other serum protein constituents including the IgG myeloma protein. This striking postcorticosteroid "rebound" proteinuria did not occur at all when prednisone was omitted (cycle C). The patient had no prior history of renal disease nor were clinical manifestations evident during the immediate posttreatmert period when the generalized proteinuria occurred.
DISCUSSION
Through measurement of daily urinary protein excretion over an extended period of time in a large number of patients with multiple myeloma and Bence Jones proteinuria, we have been able to document the effects of chemotherapy on the excretion of Bence Jones protein. The most immediate and striking changes were associated with the administration of corticosteroids given in addition to the cytotoxic agents melphalan or cyclophosphamide plus BCNU. Treatment of 29 such patients with regimens which included 75 mg of prednisone given orally for 7 consecutive days resulted, during this period, in at least at 25% reduction of Bence Jones proteinuria in 22 individuals, 9 ofwhom had >75% reduction in proteinuria as compared to pre-treatment values. This decrease can be attributed primarily to a corticosteroid effect rather than to the cytotoxic agents because of the transient nature of the response exhibited by certain patients, the temporal relationship between the response and period of hormone administration, and the lack of response when prednisone was omitted. The amount of Bence Jones protein excreted in the urine of a patient with multiple myeloma is dependent on metabolic factors, i.e., rates of synthesis and catabolism of the protein (15) (16) (17) . Further, inasmuch as Bence Jones proteins are catabolized primarily in the kidney, the relative contribution of catabolism and urinary loss to the clearance of Bence Jones protein from the blood is determined by renal function (16) (17) (18) (19) . Studies of the turnover of radioiodinated Bence Jones proteins in man have shown that the 106 A.. Solomon catabolic rate is reduced in the uremic state, whereas the proteinuric rate is increased in conditions associated with impaired glomerular or renal tubular function (20, 21) . However, it seems unlikely that the marked decrease in Bence Jones proteinuria associated with chemotherapy resulted from an increased catabolic rate or a decreased proteinuric rate. One patient, in fact, had a remarkable increase in proteinuria that occurred transiently after 7 days of prednisone treatment (Fig. 7) . This "nephrotic" type of proteinuria, observed in only 1 of our 29 patients, implies a corticosteroid-induced increase in glomerular permeability. That corticosteroids affected the synthesis of Bence Jones proteins in certain patients was suggested by the results of biosynthetic studies. Prednisone had little effect on the amount of Bence Jones protein synthesized by plasma cells obtained from those patients in whom prednisone therapy resulted in a slight decrease in Bence Jones protein excretion. Alternatively, the maximum effect of prednisone in vitro on suppression of Bence Jones protein synthesis occurred in those patients who had the most marked corticosteroid-associated decreases in Bence Jones proteinuria.
Suppression of Bence Jones protein synthesis by
corticosteroids could not be attributed to a cytotoxic effect of the hormone on plasma cells because of the transitory nature of the hormone-associated decrease in Bence Jones proteinuria plus the lack of difference in cell viability in prednisone-treated vs. control cultures. Among our patients, treatment regimens which included administration of prednisone for 7 days had a variable effect on the amount of Bence Jones protein excreted. Nevertheless, the type of response was characteristic for each patient and recurred in subsequent treatment cycles. It seems unlikely that pharmacokinetic factors (e.g., drug absorption, transport, or metabolism) could have accounted for the heterogeneity of response. The type of response appears instead to signify a variation in the capacity of corticosteroids to affect synthesis of immunoglobulin among different clones of plasma cells.
Steroid hormones, by their interaction with specific hormone-binding cytoplasmic receptor proteins, can regulate protein synthesis in hormone-responsive cells (reviewed in Ref. 22) ; the nuclear translocation of the hormone-receptor protein complex and its binding to nuclear chromatin apparently affects protein synthesis by controlling transcription of messenger RNA.
Such receptors for glucocorticoids have been detected in normal and neoplastic corticosteroid-responsive cells (1), including murine lymphomas (23) and certain forms of human leukemias (24) . 6 We have found that 6 A receptor protein of high affinity and specificity for the corticosteroid dexamethasone has been demonstrated in plasma cells from the established X Bence Jones protein-synthesizing plasma cell tumor line of patient KIR (see Results) contain receptor protein of high binding affinity for dexamethasone;7 it remains to be established whether the observed differences in the effect of corticosteroids on Bence Jones protein or immunoglobulin synthesis (5-7) reflect quantitative or qualitative differences in glucocorticoid-receptor proteins among clones of plasma cells. The formation of CL* components, noted in three patients, may signify yet another effect of the putative corticosteroid-receptor protein complex on transcription of plasma cell messenger RNA, although a catabolic origin of these proteins cannot be excluded (8) . Because the concentrations of prednisone used in the biosynthetic studies were several orders of magnitude greater than that required in other systems for controlling protein synthesis via receptor complexing and transcriptional control, the corticosteroid-associated alterations of Bence Jones protein synthesis may have resulted from other known biochemical effects of corticosteroids, e.g., on lysosomal and other membranes (1).
The corticosteroid-associated effects on Bence Jones protein excretion in our patients was most often transient. The sustained decrease in Bence Jones proteinuria after a single treatment cycle or, more commonly, the gradual decrease in Bence Jones proteinuria after three to six treatment cycles was invariablI associated with remission of disease and was attributed primarily to the cytotoxic agents. Corticosteroids alone have rarely been effective in treatment of multiple myeloma; but, when used adjunctively, they may enhance the benefit of cytotoxic chemotherapy and be especially useful in treating certain complications of the disease (25) (26) (27) . Because of the marked abnormalities in renal function and other phenomena associated with Bence Jones proteinuria (15, 28, 29) , the ability to ascertain in vitro the effect of corticosteroids on Bence Jones protein synthesis has potential usefulness in the design of treatment protocols for patients with multiple myeloma and Bence Jones proteinuria.
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